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<57)Abstract 

PROBLEM TO BE SOLVED: To make properly detectable an offset 
error specific to a sensor such as an acceleration sensor used for 
detecting a Jresent position by self-contained navigation 
calculation and not requiring wiring to an ECU. 
SOLUTION: A general expression of an output value S of an 
acceleration sensor is S=a+gsin6+&epsi;S. Because a travel 
direction acceleration a is a=0 in a halting state of a vehicle, the , 
output value S1 of the acceleration sensor measured according to 
measurement indication is S1=gsin9+&epsi;S1 (S150). Then, an 
output value S2 of the acceleration sensor measured according to 
second measurement indication inputted in a state that the vehicle 
is halted with the vehicle back to front at the same position is 
S2=-gsin9+&epsi;S2 (S180). The offset errors &epsi;S1, &epsi;S2 
are values intrinsic to the sensor, and are constant regardless of a 
road surface condition. Accordingly, because 
&epsi;S1=&epsi;S2=&epsi;S is assumed, S1+S2=2&epsi;S is gotten. 
Hence, a mean value (S1+S2)/2 of the sensor output values SI, S2 
is equal to the offset error &epsi;S (S190). 
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imst^B] aautt owa*s o-jRau, s = 

o + gsin6 + £ S Tfcfco *Wflfib««-CI*3t15*ffiI 

"fe>*^ffl*ttl4* S, = gsin0 + £S, (SI 
5 0) c *55*rWtt*"C«r*ReS*TffJh* 

<£fc#nreA# $ 2 0 s ur ttsa l 

*5 (S 1 8 0) c MSSi S,, £ S,l*-feV 

fefttS l = tS, = iSiLTi<, S, + Si-2iS 
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S, £®#U 

|ulE*^?r^SI :; * 3V ' r 1 8 0 d e gSe$ 

aWE*PB*H4Mlw*^-C 1 8 0 d e g£6S*-C{*Jt 20 

nen i xtf is 2 ©si#¥si' i o r tfc 2 o©-& 

■ 

StfB 2 2 oO#ffi*M J *M^BEW£*J LTftS^ 

UE»Ht#Jt**fc*ll^* WEJSKOfcffittfc** 
SuffiJD^S^^i^^ffl^ffi^^^'oi^**^^ 4 5 d e g 
fi^fclRjf fc*5l*6 4 5 d e gJ*#S, Jtl/ttEJB 2 O 

fe-4 5 d e g«VVfciefl#fc*5tf6-4 5 d e g^S 
, SrIMIU 

i(0 4 5 d e gJ*#S, , -4 5 d e gj£#S, <0^7 

ir y h^^^^n^ti € S, , £ S, , IrtioaES: g t 
Lfc»£lw, (S.-c S,) f + (Si -i S,) 2 = g 2 

(S, v S.) ?r^<H^2)3W#U 
ttJELTSi, S, s PB±lw*5l*6*'tM (Si, S») 

(t S, f £ S.) *tt*rifc*-5^-C. WEJBl, M 

2<o^n<o^y±y h&Mt Si, £ Srlr^ffi-fow 
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ft 

\z s ItEJI 1 © W* »w J: 5 tuEi03£&ir ^toffl 

£tt0*nftENrt>&4 5 d e g{gl>£:4 5 d e gj£# 

S, su ? iul£S2 0^fflttlwJ:5m^aS-fe^^ffi 

^ItomMISai^^fc- 4 6 d e g{£V>fc-4 5 d e g 

luE*l.. »2 0ttffi#fci5ttEJlBMC*^*«)HlA 

t04 6d-e|dtd, -45deg|JtdO*7tyHI 
m&Zti^ht Si, £ S»> a*lD5S*4rgibfc*fr 
fc % (S,-£ S,) * + (S.-« S.V'-i' OH«* 

«iEa»¥a»c-c«iEU*«*doa (s», s.)-*d> 

fc< i fc*46 3fi£Sfc*U MfctttfLTSi, S, 
3JtB±^33rtS+i?Jffi* (S,, S») Xtf^SgOR* 
1IU *jfcfc=H*0R0Xjfcff* •(« S,, c Si) St 

(i Si. t S.) trUEIIl. JB2*>«tt*to*7-fcy 

WE*KSr»it**fc**^ tuEmi0^ffll4t-i:5 
tulSJDS^^^^ffi^ffl^^^Ett^^ 4 5 d e g 
«V^fclRlt^*5lt5 4 5 d e gJ5£^S, aVttEIR2^) 

fe-4 5 d e gffil^fcfRj*fc*5tt5--4 5 d e gfig^S 

tuEmi, m2 0^ffi44l-i5«5EiD3iS-fe>f"^ffl^ 

tt©4 5deg*dS> , -4 5degfidSi <0*V 
±y Vm^&Zti^ilt S,, £ S,> a^JDSSSrgi 
LfcS'&iw, (S,- £ S,) •+ (S,- i S») f = g a 

^gift^ito: ii-5<5# % ffrEffi;t>teJ*#ol& 

(S,. S.) **4<it***S»»»#U 

lf i S a ) ifcX^wc, UElBl. 812^* 

(tR*9 6] »IB3«S : £ttE*fflSS«*-W' % fc^ ^ a 
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mmnm&t © m t> « ©as ft k s<j v %-c ©<?± 
a-a-ic, isiE^i©^tew^i^^iDas^^^©tii 

^1fi©*MI&iEtt* 4 fe4 5 d'.e,g#V^fc4 5 d e gj&# 
S, RU ( ttlEm2©^ttittl-j:S.t<jKJD^a-fe^lJ-©tiJ 
^•(t©^M^SiSI4d»6>-4 5 d e g{SV^-4 5 d e g 10 

£04 5 d e gM, -4 6'deg)J»Oi7t?HS 

gfc*tl«if S,, t S,, S*JD3$ft«r g i Lfc*fr 
K, (S,-f S.) » + (S.-i S.) * = g* ©H** 

S,) i t*48 3ll^*#L, .thb'>4< 

<cm us,, <s,i *»mi-5fiffi*»a*a 
( £ s,, i s.) trtnem, m 2 ©«mtt©*7-fe y 

*'©*7*y hKSa*B«ffc 
[|f*97l ^©^ffi3E'ftfil-^tfc^-tSrta*1"S 

+ 30 

JD5iS-feV1>-©tti^ffi€r : ijEi"5ttiE#S:i:Sr{ix.> 40 

tlf*^8] !t#« 7E8©*P i 3^£&g&ffi£®•- 
:}3^^T, 

$ h I* » 
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ffig^>2 ©aBSSH^- * £Huf£*fil3f f - * E18^&2> 

II8*3gl l] 18**1 0lcE«O"*-^y— >3>&WL 
$ ibid. |KiE*BI*^^a^*^tfciiK*H±<w, * 

ffi 7L « r i: ££MS£ t ^ « f ^> a >SKc 
[0 00 1] 

[0 0 0 2] 
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10 0 0 3] r©j:5<c*iBoaSiS(t«^**^a* 

[0 0 0 4] Jlt'/flt *S/<>v*0*54aaMt io 
^fettB»-C*4v^fc*ifeix6, Sfefcft, EC 

it«>. Ecu*««ifM-e*;*tttv^t*u4v\ 

[0 0 0 5] totft, ECU-^©B**#Bfc*-ffc 
jD3S-feV^ft> *W3W«ii*<Ti-*J:5ft»**^ 

rail tisa*** 

S = a + gsinG + £ S 

g : Spinas 

3Sft, Koa*^»ttE«*r*ft*IR»-»««i:*6. 

51 = g sin 0 + t S j 
©ftlw, SffiSrHttiifc&V^T 1 8 0 d e gSE^i^T 

5 2 = — g sin 6 + £ S s 
®*LT* S»Lfc2o^-fe^f-fflAfflS,, S a £>¥i& 



4#§12 0 00-35664 7 
6 

[0 0 0 6] r*lbon«*:«l*fei-*B«|-C4*lxfc*E 
6 5 3 5 *fcE«03B Wtt\ ffi<PJD2g2 5 

iCLTV^So 4#5i¥8-3 2 7 3 7 

[0 0 0 7] 

[0 0 0 8] -twT, #3SKft. iPJSft-fe^ttifOJ: 

5 tw s smsos^i-* s^tt«fc«Hrt-5fcfttejH 
m-r swtf try-v' a >«ii*««i-6 r £ * b «> 

[0 0 0 9] 

I »a Sr * ft 1- « fc » o # a* <t n oss* ] 

(l) H*4i. 2i:ov>r 

5fcl a 

[0 0 10] -t^T?, &O^JlIlT^7-fe^ fR££r$£B 
(IWH*ffJtS*fc«ttT»3S**>f-Offl*«Si Sr . 

£a;wo-e*>afcft* h^MSr £ s 

So 

=£1 b 

Stl c 

[001 1) llESlb, lcWtci^ TE^l 
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s l + s, = t s, + t s, 5ti d 

*7t?^i«S,, £ ±aUfcJ:5K-fe>f- [00 1 2) *©fcft> ±f£5£l d!4, TE*1 eO± 

oT> tS,= tS, = iSt,LtJ:v\ 

S, + Si = 2tS *le 

, f S= (S. + S.) /2 ^1 f 

ij tutcs* «*tf«i$*fls-e#*®aEfc*£t* ymati-c. roiSfci-iu*. i4«t«fe«»Ki 

*w©»e*©iS<fciH1»*-i , 3'*-fc LTKttr [0016] (2) S«*«3, 4l;ov^ 
*fc*BTiM^«t*tfL***ftfc**** K * [ooi7] »iXtf»2©2o©«tiili#* 

2©Wf&l*. JBlOlkft^aKio-CB^itS, * rtfe*t*:2*l©lDa«*>'"*-*r**.S. -o*9; Si© 

*K*IB(tt«K»V^Tl 80 d e gElfc tfcttl*i«*WO»iII**»fe4 5 d e gffiV>TV^ t1"S 
**T#JLS*fc««T»*AA«*#LT&**lfc H20*ffl*tt*H»EI**»fe-4 5 d e gffiv^ 

»1WM*fc»-3* , JD3ME* >*■©«*« S, . V**rii4*. »T©R«-ett» »l©*a*i©#ffil 

, #*#*;h.fc«K »Pi*n(t«fe38v^-c i 8 o d e g [0018] r©»*©»i ©fcttJilteisflia**:' 

^ 6 dtJ^JttS, ©-JKSttt, TIE©S;2alcrS$ix5. 

S. = acos(n/4)+ gcos{(«/4)— 6}+ £ Si 
S,=-acos(n/4)+ gcos{(n/4)+ 0}+ £ S, 

SC2 a 

0 :J£E©«£ia [0 0 19] <DmMfc#Jt$ Sgl©&ffi«! 

t s, :Bi©«tutti-i'5^ ! 5ss-fe^iJ-©*7-fe5' h 40 izizmm&±>t<otatims, jurm 2 wmmz t. 

t St : ^©fcttttKiaiffiSft*^©*?"^ 1* ®KWfc*ffi©at^ftiO;i£aaa*OT?fc5fc*, £ 

©$-§-©_LIE3t2 a l4TIE©st2 b ©£ p ligSixS. 

S, = gcos<(*/4)- 6)+ £ S. 

S, = gcosi(*/4) + 6)+ £ S, ;S2b 
*L-t\ ^©jC2 b^toh TlE©5t 2 c © J: 5 

(S,-£ S,) '+ (S,- f S s ) s 

= g s [cosU*/4)- 8 j s +cos{U/4) + e}'3 
= g' [{cos(k/4)cos6 +sin(n/4)sin6 } ! 

+ {cos(k/4)cos6 -sin(3 l /4)sine}'] 
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9 

= g 2 [2 {cos(?t/4)cose} 1 + 2 {sinU/4)sine}'] 
= g 2 (cos 8 0+sin' 0) 
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Z<0 (Si - f S.) f + (S,«f S t ) 9 = g* iVNpS; 
& TJ^S g R 5 o 

I0020] @:^:a^> *i cattle* siDS 
gir^f-ottl^lES, ■Xtf»2 0fcffittfcJ:5Jn2*"fe 

T&rfc&ttft. ifc^ot, m*«toa (s,, s.) 

S,, S.TlB±K*»t*+**« (s " Sj) 

goRtafii-ittf. *nfea«oRos-js*a*Jt» 

g £ S,, £ S,£&ffl"T?t5o 

10021) ruftssaj taffies, , 

ftbftv^, b tS-3©*tt6R*a*"C*T^ 

fBE<*fc#bT-tiv€iv4 5 d e g, -4 5 d eg^ 
«itfcHfc2tt^J03iS J fe>^*^Ufci^ *ix«* 

O-Ht 5r^o2$AOjP3igir>' , ^"Cfoo^ 1 b, 4 5 d e 
g, -4 5 d e g^Sr*^n«l^»^5i«"ef "3 

^1 ^ffi$4^t'fcna4 5 d e g^v S2^ 
'ffitt<^^rfc*Uf-4 5 d e g^i*Hlt5-itt 
MKTt-SO^ tOjmiLfctaAffiJ*^ (4 5 d e 
g ^ -4 5deg*d) 4r«V^IB*0*aa**fT 30 

[0 0 2 2] fib, 2$A<£3§£Kti\ ±E»£bfc£$- 
^ixt/^2 02o^Slffi<4?r^M^lDiIttt-*f b 

T^}lfil4 5deg, -4 5degKWma9W 
10 0 2 3 ] n*3j4fc»1-*M», HI** 3 fc**bfc 

MO-4 5deg^S, 5rSi#1-2>c *bT, ffi^ 
(S, f S,) fc#fc<ifc**5 3ffl£SM» 

(S,, S.) Xt/*gg^R£?ffitIi1~£o ttte. wO» 
■tt, AIII*Mt#5J:5i:MtSMI*ft<, #J 



St 2 c 

5o ±^bfci5l-> 4>*< tt3ooS&5fflSr«H 

(c S,, t S.) «r»l. »2©tfcffi'**0*7-fey 
MS*eSi, c S, ttaCimS, 
[0024] (3) »#*5 t - 6fc-O^T. 

±^b^it**3, 4«^*sv^w:, fflAtrt^oa (s 

sj ***fc6 3fc£»#U 

US,, S.¥B±K*5tt5«J J i?flS* (S, , S, ) R 
tf*#Sg0R*»£U tivfeaSkOROSjftttfll* 
( £ s,, *s,) fc**rtfcS<5v^j|ll', ^2^ 

ofcc ta>u HRfci** a*tt*d©ii (Si, s,) 

a*oR#fcsi£-eafcfc4v*»* 

£ Si, £ SiSr«ffi-t"*fc»^ttibTHI**5»r» 

(S,, S 4 ) £'>ft< tt**S3ffl^S#i-S4Ttt 
±56bfcB**5iRli:Tfc5^ 
<it3aoillAttMoS, l S,¥B±fc*5tt556© 
iSH^gSftir-raR-efeoT, '>4<it3»OfflM 

rt^a-tsrtfjiii'i-a^agoRSrautu wb© 

**&Jtt**» (« Sm f S») Sr^fcSrirKJ: ?K % 

i t %2<oigi#M<o*y*y Ywti s,, £S,Sr^ta 

[0 0 2 5] SfiiSUE&tes "«l4.tf*/h2*ife4ifCJfi« 

<D^ft< fct 3iBOffl*tt*»**fe*/>2*tt'C5fi«L 

®i^i< i 1 3ttoffl;&«tJ*£©a&*»!U <*l«-fi 
X1-3IE^^$42t-r3 c 
[00 2 6] OR^^MI'tf S,, £ S,) O^ffi 

(0, 0) k-TZ>* 
€aDJH*4»fe*l *[RitRO l t J iSr2dfe-C»Bb, R 
i^*< ifc3JBOffl*tt^i©E«Oftis*/Wc4 

©±E®"C* * ***** & ** 2 * fa K R O ff 3 i>«r 2 
■C^ftbs Rt^*< it3«aom^ffij*^t^iEB^ 

ft is * 5 * * * »i"o 
[0 0 2 7] ©lOH^tMI (i S,, f S,) lr: 
1, »2©ttU3tt©*7'tyb!SSi S lf fS.it 



W**6H*i-3EMI4, H**5 l^^bfc^-7ir y h 
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ttfciftiwaft^i^ffl^ffi^ 4 5 <3 e gi£#S, X 

e gA^Si w*ffl*»^a (s 

i, s.) fc *>*ft*3ia»»»u *ft^'>ft 

©*&jk« (i Si. £ s.) fekwi-fc. rottii 

US,, i S.) *J|1, H2©*B*0*7*y 10 

Si Si/cSi fcftft. 

10 0 2 81 (4) »#«7fcOl*T' 
■**7fcEt^*W** lf*«2, 4, 6lvfjX*>E 

2: trim k L-CV>^>c 

[0 0 2 9] ±56L^I«*:«2^ii4lE«^^ 
V^T;!WSft*>1fOtti;fcffi*ffijE^ ftflfcE^Si £11*- 

[0030] zoiLttlzi-titi, SSMSSSSl-iftSE 30 

H $ tiXHTf ft VMS ftHtgi-ft t> lEitftSiS 
tt«ttW3»T*ft<ft*. *V*3MH«:tfirc*ft. 
[0 0 3 1] (5) |f^8lwOV>T 

ft £:fcftT 2 ft t 5 #ffi«r»/B"C* ft OTfc 

ft**, rixi-COKM^fefc^lftiJ^ JDaiS-fe^f- 40 

ft\zbs »Bfcffi#ftlwJ:<>T£i:ftKS£ (gsin© 
) j&MHE-fft. Lft#ot, r©«*IAO**fr*l» 
LXMiomfjJS ftM&BC (*) £#ftfcfcl-t>> S§B<P 
««fttlfcttS-rft-feV*^»^*>ft« Z<D±>VbL 
Xty*^— f-fe>** 5 *»f kixftfcft, ft** 6 I::* 
5 ft*M^a. : Sffi{K*ffiSiI«rJ8ffii"ft w t tfT* 

ftc 

[0 0 3 2] 1"ft:b*>> «#*7E*0«*l::S]i"C* 



-f ftf ^f^-hir^f-i:, *W©ffJt#t**4fl£1-ft 

f-fe>"9-OU*ffi«r*|jEi-«*|]E*«fc, ttjE^SfcT 

If ©tttf>ffia> fe&B««A I- <fc ft«»«rl**-J*ft 
[0 0 3 3] ft*3> Ifyf-Atttfy^w-Mr^OBl 

;&s#JtLTl v ft#tt^tt"C*>ft« Lfci J oT, 
jtlSoKBffi&ASflfcS^l^ Vv*i^-h±> 
-f <0 &£) m> b # Ait tr y ^ ft £ JE Liit? w t \Z X 

[0 0 3 4] zoX$tc+.Xy*i'~ht>+aM8& 

f^^ioa* Co) fcftftfcftKftv^ftr&tfTtee 

ft, hK**«a«»**t62:«*-e*ft 

VMS ft* 2rv^5B8H**fei"ft. Lfc 

2&*ot\ ±aLfcJD3ift-fe>f-0*frilpl«»^ 

[0 0 3 5] *£"C, AaUtlf^trSPI^y^iWl* 
y hfSSi t"C«lttSl-ftc ^3Ift-fe^f-Offl^«|[J^- 

«5Stt, teo«;3 ai^ra^ixft. 

J = w+ £ J ^3 a 

fit, co : £5Ift 

f J : jDaft-fe>*0*7-fey MSS6 
^LT, ^^^l^co^Oirftft^T. Officii J 

= co J i>5^7-fe^ hlSSi ft ft. 
[0 0 3 6] Ltz&oX. m&^mK HjE^SKT* 
jESixfefcTyf-l'— h-fe^f-c^ffl^filS^DJift^^f- 

OttJ*tt* a 6>KBffi*IAiwJ:ftK»S:»*"fixtf* 
S-fe>^t75^7ir 5/ hK»rift«3E*ft$ixfcU*fl[ 

S = a + gsin0 SBBOffflA 0 ^ i ft^* 

X^mPaOaiff*lPlojDaft«r»ftri^ 
T#ft„ *(Dlt#>s afitt«^jE»ft*ttS^*S*-** 
Ttfto 

[0 0 3 7] (6) lfi*59^0V>T 
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10 0 3 8] ro»-&©«*ttSffiO«*i:UTft*tt 
fc©#GPS*A*»&©«B"C*>5* s * I^GPSfl 

[0 0 3 9] (7) 9**10, llfcoivt 
a@r- * Sr^ifi&ia^ * 2 5 E1S $ ft fci&Sr - 9 E 

[0 0 4 03 *fc, -totet-fc, !fi**l l \z.7F~r£o 
tc, m**i 0E*ot^'/9^Mlw*v>t, * 30 

feu:, jfeu^^gna^LfciiKffia±i-. ^ftts^ 

[004 1] (8) 

#i;tlf, 7 o ftSMM^f*^* CD- 

ROM, ^— K^***^ 3 ^*""****® 

fcE«BE(*fcE»U Mi:*tT3>^-?wy 

* n - K LT fiBrf 5 - t \Z X 9 r t 2 5 T*£ 

*«**0^IS*B»»#i LTrnjE^p^y^^lS® 
LT&£, :CDROMfcS^B^7^7y^RAMta 50 
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[004 2] 

[oo43] [mi sum] a i ttrnMrnoi-ey-is 
mni- i »iffi(^«$tifcvNfc^^ 

P50^{t«*«Ul1-5fc»Ott«ttUl»l 2i, #a 
JI&£^f?&£itX*r*;fcft, «i»mS[sIji8Sr^L-CflJ 

i, ftfflimKfflASIll 9 k* SR3£JK^#ai«<fr«: 
A*1-5fcftogk^^yf L »2 0i, *(omtx<<y 

s*iiE* s «ft&*ft* k> 

fc»OS^iI2 6 i, MtSffiSl 2, Hkff^-fyf- 
P20, T-^A^JS2 2&tfE^LfcV^ ; e = >a>e> 
OA*l-JStT4afiL31*|l1TL, aftSCl 8, 
fimAffc^fil 9, 2 4, S/TSS2 64: 

g&ttiSf 1 215, GPS (Global Positioning Syste 

LTSflt, 3£p*50{fcB, 3tS^€r^tiii-5GP 
S§{fSl 2 at, 3lMlCiDiP?>[El6Slb<0^3igiC^ 

^AJ ) £t£ffi1-£rt:ft<Ptf y^-Mr^f- 

1 2 d ££«;iTl^o 

[0 0 4 4] wOrt, JDSSa-fe^f-l 2 ctt, l^^fc 
1 U<Otm&t>^X-hr> . H3lC^i-i5lw, 

[0045] a« ^* 1 8 ^mmmm t n&m*°i 

at, -?-trffj»lslK3 Od^fcOiS^ttoT, AiRftB 
gfl 8 a «r^LT«tftbix^#JlE^»fllffa[-Cfc2) 
«SE«t > ^ t Og^Sr^T 5 i . ^ tTffcWWslB 3 
O^bO^-^^^f^mfS^fil 8 afctfLTSIt^flS 



( 9 

15 

-JHt-f 5*7* A I8bt £H;tTi^ 

[0 0 4 6] ft$f> J tnmxttifr&m i 9 te, bb*l 

9, 5IK5aSf«wEa^ttfcV I CS (Vehicle Informat 
ion and Communication System : jtSSSsl'if?8^^'7 : ' 

10 0 4 7] »^-<.j/f L »2-ai:LTM:, .a* 

^Sr-&tf^ar-^SrA^1"5fcfeco^STfc5 0 Eft 
[0 0 4 8] Xa*£B 2 6 14* * 7-I/7glTfc t) , 

LTI*> mtfCRT^^T-f^WfeoiM*;^ 

[0 0 4 9] tflfiWEK 3 0 teal&CDn >t e ^-^ t 
L"C«J***lTltf9» rt»KB, S^CPU, RO 
M, RAM. l/OAXrzftbto#&&&&t*' < * ! 7 30 
-Y:x;&MB;lbiX"C^a. * IT, GPSSifSl 2a, 

~f\ 2 b. JOaSft-fe^f-l 2 c, tfy^ 

[0 0 5 0] *f^->3>glllt D^L 

So ) Sr^LTJJ * = >-fe>f-2 1 a>6>, 

yf-»2 0iri9 Bte»ottBSrA*i"St* a& 
ttBi»b*©Btta*^*a4SH*i*ift^ai#?L 40 

£0±54BWJffi*^SB0£rt^tt4<* 
[0 0 5 1 ] Lfc^t, H2l::5*1"ai£<fcS*ffi«5 

o xiw- try-i/ s ^HSffl 7 0ii trwjwisiB 3 o so 
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<5V^TjDiS*-fe^lH 2 cOt7t$/ (c S) £ 

( £ S) ititoLX3*<1tt>0*7±y hglglEigSB5 

V f y f F t y f 1 2 d 0 1 7 1 y h ^ (£ 

K& (* i ) ■ *Eit tr*< 7t y Misei 

355 3 im^mnu5 4i:, &&m9ms&ts & 
mmmnn^ 6 *s**ffiB«#« 5 7 wra* 

^v>T^{fl:2{kS*»tBi'5*ffi^bfiiS»S6 5 £> 

GPSg{f»l 2 a^t>#^GPSa!lttx-^l-S<5V> 
[-0 0 5 2] ffjhW3t«5 3tt, JDSg-fe^f- 

80355 1, 6 1 ffiRft»JFtt5 4 S5$5tgffl55 
•5 iricttS^i-^c ^LT, 2o(Dt7t ^ b^gf+SI?P 
5 1, 6 1 Its ZtlZtl&ltWfeUS 3frb<0#Jkmfe 
fe*t*flBLT, iBfiMe-fcl'-frl 2cOt7ty 

( £ s) , 2&<o*7±v hmm 

[0 0 5 3] MA9tS(«B5 4». JO***:/* 

1 2 c^bOtttt5«*Xl?tTy^V- h"feVlM 2 d*» 

(0) ?:©ffl"r5c JD5fS"fe>f*12c 

2 cO^^ir^/ fggt S£JB^TS = a + gsin0 + 
■fesxHS* (« S) ^E«*ilTV^5fc», »aS"fe> 

1M 2 c^fo officii sd^JS^-t-^r tr. s- f s 

= a + gsin0 kt*Z>. *i35iSffjl:L-CV>5» 
^C(ta = Ot^oOTs «#fcm£ffl5 4^0A#« 
(S-t S) llgsinG ii^ c Lfc^ot, B®<£& 

Aaoi^srtms. 4*5, roBBffl^Afl 

li?:ia5is#JfcL-cv^5*ttTO«[T*>6• LfctfoT, 
^^itt'^f^ K-fe^-j-i 2 dotb;fr£3B#-r5r 

tl2cOBMd»b*i!)fe(IWoiIi:, fc'^/^u- 
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10 0 5 4] 5 14, JD^gir^f* 1 2 c 2> 

.boa*S«r*ILfclt (S-i S) Xt5«fflfc»*» 
5 4fct3iaSixfcKffi«HA (*) 

£B5 BpT#ia*nfc*avfe»-iV^-C»ttSIi*r»lll 

S3&*0"Ck*fc*. fc*T*a«Jlte1?3jMWftv>a» 
bffc5 c o*9, A»ft«»*:fitoftv^±5fcL^ 

So 

10 0 5 5] ffl*K4SSt£SB 5 7 14, ^KSggSSSgas 5 
[0 0 5 6] JRI*T % ttoi&Bt±>lH 2 cO*7ty h 

mi<D$mg* yfi2c I4#3£tea s i otfc 9 , H 3 

[0 0 5 7] H 4 £14, >Vl 2 c ©*:71r ^ 

<£ s) £ff^5B£^£ftS&3^JK£^ 
BI931-5. *1\ AW^^^^^S 1 1 0-CI4, a-* 

gftSO^e— KtJg^i" StO^fcS^d^SrspJWrU (S 
12 0), Bgf+jB*- KfcaSLTV^ltf (S 1 2 40 
0 : YE S) % S 1 3 0+*»&ft LTa^ W^^S^ 

[0 0 5 8] !ft4Bff*^a^^*WSrffJtS*, * 

82 0fti*^fcA*1"ixtfi^c ro*«)OtHBffi** 5 

fcofeS^fctt (S 1 4 0 : YE S) > S 1 5 0-^*7 
LT, *©*J*TOlD3ia*^*l 2 cOU*«S, £ 

10 0 5 9] -t^ft, S 1 6 O^ftLT^-lf^feO 
2[§]gO!+^jf^£#O c r©2EJiOttaiJI*^W 50 
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|C % a.— jf|44tHfcintt«fc*5V^Tl 8 0 d e gSKS 
£i**5o ^^«®T2lElScof+aajg^SrA^1-^o ±E 

rmu a^^^^»2oft^^feA*f^tfiv\ r 

02IslBOttfflffi*as*>ofcji'frKI4-(S 1 7 0 : YE 
S) . S 1 8 LT, *O*AT©l05SflC-lr^* 

1 2 cCDm^HS, SrtHBU -P#ftfcE1ftL"C*5<. 
[0 0 6 0] -eLT, S 1 9 0 -^*7 U S 1 5 O&tf 
S 1 8 OICTf+illl • EttLfc4o0*^tfUAHlS, f 
SiOW**:JHaUT*7*yHB» (« S) ti" 

t ft 9 f*5 j8LfcoV*TttW1-5« 
[0 0 6 1] rO»-&OjlDa*"fe>lM 2 cOfflAttS 

<D-J&:£I4, iatfeStl a(Di5l-ft^c o£9, S 

= a + gsin0 + « SiftS. S 1 50fcTtHHLfc"fe. 

ft*R©afT*iftJD3t*o*0-cfc9^ :oi^^)t7 

^$*t5o S, = gsin0 + £S, iftS. 

[0 0 6 2) S 1 8 0fcTft«Lfcir>ifffl*1it 

S, i4s *P5S:ra{tt«lw33V^Tl 8 0 d e gKC**t 
»JhS*fc«tt-COa*«-CfcS. &ffi<E>{g£4A (0) 
■I4rau-Cfc4fcft. r©»&©*7-ky hKSi«r« S a 
i-fSi, Jta*Ufc^:i cOJ: 5 1^***1*. o£9, 
S 2 =- gs in0 + € S, iftSo 
[00 6 3] -t IT, £*lfe2o<0tH;&«S, f S,SrJJ0 
JM"5J:. ±5iLfc^l eOiJKW; o*9> S, 
+ S»= € Si + £ S, tft^c *7tyhRHf S„ £ 

|CioTI4^3ETfe5o Lfctfo-C, £ S, = £ S a = £ 

[00 64] t^tfc, S,+S, = 2£ Sia»"C#, 
Ma^2TWixtf, ^-7tixh^l f S14, JbJtLfcSt 
1 fOi5S$^c o*9, £ S= (S,+S,) /2 
tft^ e wttl4, ±>D-m^US l9 S.O^JSttT*) 

S (£ S) Sr*ft^r i*-C# :©*7tjyHR 
Mi SI4, i*tt^l45F«T*>SO*r^ *Mlc*9#*4 

fcft, -*jtHrt-5i£tt'CJtv\, ft*> rs^w^tt^F 

aftfflBB* s «iiLfci»jftTW*IO|[1-*t«J:v\ 
[0 0 6 5] -t LTs :^J: plcf+a0$ix^^7^^ h 
! (i S) (4, VB«E*»6 2teE*3 

ix, ma** 2 c*»bottiA» (s) 

ix^> 0 o*9. jD5SSir^f-l 2 cOtti^ffi (S) 
^^•fe^ MSfi (£ S) ^Sr^jE-f^^Tfe^o 
[00 6 6] ftl:, t e ^f-l — ft^tl2dO*7t 



» 
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fly©-**!*,' *7*s'>K* , i J*ffiV^ 



MSB 6 1 



[0 0 6 7] LfctfoT, 

ssiL, m^nsa d J) ie(i»6 2ke*** 

gSB 5 4 ~mA1-* £ £ £ * So 
I0 0 6 8] r^ctpt-, *JtttflOt^-*/9^ 

l4RW±onB«**b"»4B»"C"* ft W»<& t>%*. S 
feirtt, ECU K»LTB»I**ri" 

sritftsfcft, ECUtfgsiMtt*^fc&v N tft 

10 0 6 9] *LT> lD3«*-t>**rffiV^5fe<Ta«K 
[0 0 7 0] tOfcft, H58fcX<3^"C 
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ft «t# ftlSgfcfc 9 3E»4^fiEttll*ffl*T* ft < ft 

: [0071] [»2iatw] iaLfcannswctt, 

10 mfeL1zi>K 2oo*ttJtt«:»oto-Cfcixtf. 

[0 0 7 2] £ BBBfciRi" <fc 5fc, 2oOftffi 

M^*HO»iStttw^LrSVMCR»SrrRllC4 5 d e g 

»10*tatti s *P50«&*tt*:»»i: U4 5degi 
l^-Ci^il"**:* J|2 0ftHjlttH:SCp5JBatt4*b-4 
20 5 d e gffil^V^r t tftSc £TF<DBI03'<N4* SIl 

[0 0 7 3] r©»&OJBlOttHi**KJ:5iDa*-fe^ 

Si = acos(;i/4)+gcos{(7i/4)— 0}+f Sj 
S,=-acosU/4)+gcos{U/4)+0}+£ S, 

iSJDSS^i^ffi^ffiS, £tfm2 0&ffi$AK.fc5 

S, = gcos{(?i/4) - 0} + f S, 
S a = gcos{U/4) + 0)+ £ S, 



(S,-£ SJ " + (S»-£ S.) 2 

= g a [cos^(7r/4)-e} , +cos^(7l/4) + e} , ] 

= g : [{cosU/4)cos0 + sin(*/4)sin0 } 1 

+ {cosU/4)cos0 -sin(*/4)sin0}'] 
[ 2 {cos(rc I A )cos 0 }' + 2 {sin.U/4 )sin 0 }*] 
(cos 2 0+sin 1 0) 



= g' 



= g* 

r© (S,-£ Sj '+ (S,-£ S.) ' = g s 

tt % B6fc»i-J:5^ S,, S,¥ffi±*w*3lt5*^ffi 

idSi, £ s.) ■RiMmgcRoawrcfc*. - 

S, Jktf» 2 i ©HI A* S, 

[0 0 7 4] t©fcft> B7II*-fJ:5iw3ffiOUl*tt 

(S,„ Sn) , (Sii, S,*) , (Sii, Sii) *:» 
WU Si. S i ¥®±i-^V>T, ^t±3^«I (S,i v 



50 



S 2J ) , (Si,, S aa ) , (Si.. S,,) Sr^^ffiS 
(S,, S,) 4:i-5^agOR«r«*.tf^*5±-C»B 
•T^o ft*5, Sl7r-lt#RS:5S^-C^L^c 4fe,.B7 

S,,) , (S, a . S.,) , (S,,, S,.) *ra*r# 

rtl?>3^^tti^f1i (Sn, Sn) , (S,,, 

S S2 ) , (Si., S S3 ) «feoi3SV^tt"C*)5« 
[0 0 7 5] roi5lwi"ixtf, tiife3ooR^SA 
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S,, fS a ) k*Zo ft*S* 3*l^ffi^M (S,,, 
S,i) , (S,„ S,,) , (S,i, S,,) til, ffi^ffl 
g#2SgftoTl^£ (o£ 9il4l§#;& 5 gft<>-CV>£) 

:t^S»nc rn^JIftfcftv^ '>ft<£*>3 
Sbfti^fe-efcSc 

[0 0 7 6] mi, ^2^^ffi»4o^7 

testis,, £ s.itfcffl^ts. *ur > mi* 

l>5ff&#*^ift5*** #2*te0il<0*£fcHU 
5. 

[0 0 7 7] ft3b\ filiORWfcfeV^Ttt, JS 1 Xt5» 
deg, -4 5 d e g *r*t«»feixfc2ttOlD3i«-t^ 
>ttfcoTt, 4 5 d e g, -4 5 d e gj$#£^;t 

ztiftttfkx&wtui* m i co^ffitt^a-g-efeti 20 

d e gJ*a**tW SOT?, 
tHUfctHAffiJ*^ (4 5 d e gj&#, -45deg^ 

[0 0 7 8] [£3$£0!D ±a©»2*Jfc«fc*V^T 
S SJ ) , (S,», Si.) , (S,., S,,j £St#U * 

s, ) xtf^&gora&aueu tnbaaon^ 

SSds (* s,, £ s,) ktt*rkfc«-3wt, mi, 30 

%2<D&\&U<D±7*v YW&i S,, i St 4(HBt5 
(Su, S,,) , (Si,, S..) , (S„, S..) Kg 



ot, ^SSfctt* r*ifc3ffl©ttWJ« (Si,, Sti) • 

(s... s..) , (s.i, s..) ttfcoiifiiMTefc 

[0 0 7 9] Ifci^t, »3*a«-CI4. r<0<fc5ft 40 
U(D*7±y hmmt Si, f S,4r#lti1-5fc*lwlkO 

i5 4#s«:a«Lfc. -r*tot>* ia*«*doii (s 

S,) £'J>ft< ii*fta3ffl£SM»Lfc«, 
*ft< ifc3fflOttl*ttJ*^©S, t S,¥@Jbl-*$tt© 

(« s, f t Si) Sr*»*rtfci9, m 

3, m2 0$ffi$40r7-fe y f^^£ Si, £ S s £&ffi 
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[0 0 8 0] ^wT, ft#ttft#»#©-««r*-*% , 
<M>ft< it 3»Olll*ttJ*»*»6*/h2»ttTi5fiL 

[0 0 8 1 ] OPi<0^i?BL9 (f 'Si, £ S,) OtOXBIK 
£ (0, 0) iti. 

®^^fe«l*l^lwno4 J '&Sr2^jfe-C^lliU n 
i4>ft< kf>3fflOta*^^ioEK©ft**/>Kft 

[0 0 8 2] fiCOROttH (iSi, £ S,) £m 
l f »2©*IB»©*^*y MWIi S., iS,it 

(1) ±Mnmi&9itti'K#-f*>MltLxm9L 

[0 0 8 3] (2) 4fc, ^OlOM'Ctt^ 

Gps«tt««fcat<5v^r»fc>featt«i:«t»-3v^r* 

-*y7-*y g ?> Stem icio T mMSttttfi £ UtiEf * 
[0 0 8 4] (3) Sfc* ^^P73-/12bttJ 

[HI] *3BW©II»«4: LtOf^*/B 

[ HI 2 ] ^S{4««tBSO«|||^n j; 9 ®X hie 
IB 3] 1 $4 <Dim&± > D-<D&&% 14 ft if £ S*i"R 

[05] 2 $4 ^«aEttSr»o » 2 ^i£^J^SD3ig"fe V 
*©a#*lBS:»i"BiS?B-r*>*. 

[B6] m2^is^!iojp5ig^>f-o^7^^ 

Srl+M-rs^SSrttWi-SfcfeOB-rfcS. 

IS) 7] »2|tlfi«oiDai«'fe^*0*7-fey VKSE 

Srf+JHi"5^ttSrlRMi'5fc*oBT?*>*. 

3 try-v a 4 -flJ»E(B"fe > 

9 
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